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Introductiom
The breakup of the equilibrium shapes of isolated volumes resting on a solid base is observed in magnetic fluids (MF) when certain critical intensity Hoc of the external homogeneous magnetic field is achieved This phenomenon, due to topological changes of the free surface, is called topological instability [1] . It has been experimentally observed [1] that such instability induces a breakup of the MF drop into two approximately equal isolated volumes located at some finite distance from each other.
The physical reason for this phenomenon is that at external magnetic field intensity Hoc the formation of two smaller isolated volumes Vi instead of a single larger one -V Vi = V) i becomes energetically favourable. The competition among magnetic, gravitational and capillary forces results in the instability of the system relative to small perturbations, whose development leads to the breakup of volume V. The formulation of the mathematical model of the topological instability phenomenon is based on the principle of the total energy minimum. The model involves the Maxwell equations, the Navier-Stokes equations, boundary conditions on a free surface and on a solid base, the Dupre-Young condition for the three phase interface [2] . The Fig. 1 ). By force of assumptions (vii) and (viii) the equilibrium state is characterized by the minimum of the total Helmholtz free energy F of the system. Let us write out the functional for F excluding the energy of the applied external magnetic field in the total space in the absence of MF, as well as the energy of the surface tension (vapour-base) in the absence of MF (such definition of F excludes from consideration the quantities which are independent of the thermodynamic state and MF properties and therefore produce no effect on the equilibrium and the stability of the drop) :
Here: (7, Q1 ~, and (123 are coefficients of surface tension at the liquid-gas, liquid-solid and solid-gas interface, respectively; S is the free surface area; So is the area of the base of the drop; p is density of MF ; 0 is the region occupied by MF ; Fm is the « magnetic portion » of the free energy density ; #0 is the magnetic constant. Integration in the last term of the right-hand side of equation (1) (1) . By force of assumptions (iii) and (iv) one can obtain [3] : where n(e) is the demagnetization factor [3] , Thus the « magnetic portion » of F is given by :
where V = 2 ~ab2 is the drop volume. We rewrite equation ( 1 ) by using equations (2) and (4) (Fig. 3a) . At X &#x3E; 20 equation (8) The value of the interaction energy F12 is small as compared to the magnetic self-energy F' and can be neglected, the estimates and behaviour of F12 being considered in section 5.
Thus, the topological instability criterion can be written as :
where ql -~/2, d1 = 1 -e2, pl = arcsin el.
Equations (8) and (10) present the dimensionless formulation of the problem.
Results.
Solutions to the set of equations (8) (Fig. 3b) Let there be two point dipoles m1 and m2 located at a distance R from each other, R being much greater than the size of the dipoles, and let ml T T m2. Then their interaction energy is :
where 0 is the angle between the direction of the dipoles and the radius vector R. We assume that volumes Q1 and Q2 consist of point dipoles directed along the z-axis and uniformly distributed over the volume.
Proceeding to the continuous media approximation and taking into account the contribution made by each dipole couple only once, we get the total interaction energy from equation ( 11 ) (1)~=1.5; (2) 2) It has been shown that there exists the limiting value ~g = 5, at which the topological instability is impossible.
3) For the finite volume of a strongly polarizable magnetic fluid ( x &#x3E; 20), resting on a solid base the existence of shape hysteresis has been predicted (first-order phase transition).
4) The interaction energy of the volumes produced by a breakup has been investigated It has been shown that this energy is of the order of 10-3-10-4 of the magnetic self-energy of the system.
